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(54) Title: PROCESS FOR PRODUCING PNPase 

l— I 

"^3 (54) SW©«f*: PNPaseODSii^ 
0\ 

(S7 l Ahs ^ a ^; lt is intended to Provide a process for producing PNPase whereby PNPase can be highly efficiently and conveniently 
^ produced while reducing contamination with endotoxins causing problems in synthesizing a nucleic acid polymer as a medicinal 
W material. PNPase is produced by using Escherichia coli, etc. having a T7 RNA polymerase gene which has been transformed by an 
0 expression vector carrying a PNPase gene and a T7 promoter ligated together. Moreover, the step of purifying PNPase is simplified 
^ by using an expression vector having a tag gene or prolonging the culture time. • - ~ 

£ *?f»i±t^ ( ? SA * i£i '*' e# ** PNPase(D$!!j&^$ffi«r^C < >:-efc^ 0 PWaseitfc^^^D^- 

£ S** l^S^^ ********** 
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PNPase (DMi^fe • 
#38KM\ ^«M-frflc«r«at-#-5fc*fc*ffl^i|J*-C*>5 PNPase 

PNPase fi, 1955 ^(C S.Ochoa 9 38 IE, £ ft ^ ytfSC^U' 

PNPase tt, **W^f*jBH«^b5>BltttfcJLT»5 5 tf^ 

^4 9 1 2 4 9 6-§-) 0 WfF*Ittl^fi#*3te^FO*gi*Sr"_h#**5*:ae) 
KliitaJ&SiaflWIiP^^/VSr-S-tf^^^ — PNPase*^ (J^Ts r pnp it 
fe^-J £fcv^5) «r*a*»3K ^f^bfc®#:rtT' PNPase Sr^c*|!:*a 
@#i&#£fT^ PNPase SrttfcH^-fS^^S^ $tlTV^ 0 
T7 RNA7Ky^7— ^ (Genbank »«#-!§■ M38308) f* % i*S3bs*fc:fl»o# 
Hiftfc T7 7 p n^-^-T«K©atfit J f©te9Srffiai-r«5 (*H#fFfg4 9 12 
4 9 6 • *®#fiFfg 5 6 9 3 4 8 9^- ;fciS#fFfg 5 8 6 9 3 2 0^). 

^fc^PbtiTi/^^j; 9 *>JK56**C««K: PNPase Srfg 
tt£Z>^ls K h*iXV£>j!IA<M£MT*£6, PNPase <£>Sl3£ife«:££ btlf 
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t5i bfctbZo 

STf 3 ^ T7 RNA 

*mmm& l £ © &m ^ s ^ ^ * if *c £ «? s ±ih^m^^-t s-t^t 

(1) H*OIg^ft5 PNPase ©ftBtte. 

10 PNPase atte^&fe^&^JSa^ £r#t§gi-5X@ ; 

B. MSi^^-Srffl^T. T7 RNA *° V * 9— t? aMS^P 

C. Stt^Srteft^PNPaBeae^^r^S-e-Si^fcioT^ PNPase 
15 D. PNPase # MfSjh/fc^^jgjjfcU PNPase £r ft fcfc|»fili-3Xjg„ 

(2) fct>«fc©X@S:^i-5 PNPase Ofi!at& 0 

A. ilW^^ W^5T 7 ^n^-^-^f f5/7^ ? KMl^ 
±m^(D PNPase 3t^£*£^&A/f£3§m-<^ * — IrfitSIS ; 
20 B. MS0E-<**-«:fflV^ T7 RNA # P 5*JM 

C*. £0E7£fflE&ft:ti: PNPase at^P&35aR£* 5 ^ICtcT, PNPase 
^m^rtfC^a^*. $e>^m^^^tt PNPase ^H#:^X?f ^{C^ttli-S 

25 D\ ±fflftplc»a Lfc PNPase £ EI -5 XH 0 
+ . _LfB (2) O§&3gSc36S0$bl\, 
pnp3t^©jB*ttttfc«|R£*Li\ iill *J»|& K12=t*> 0157 

$0 ^Ot^M Salmonella typhimurium) Sr^Stf § - t # 5 0 
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5 v^tt^^s k-^*— *m^z><D&m-§- LV> IPJiUlt pET ^ 

-f=7^ % K (/^y^tfcSl). pRSET-A, p-RSET-B, pRSETC Uvr?V h 
SR^^S Kfc:ov>Ttt, *»MH:fil-5 PNPase (J^Ts £&B$& 

10 LV\, r<7)J; 5 ft*^3HS-?£ LTfi, His * ^ftfc^K 

T7*^it*S^ S*^3t£^ Nus^JIMS^ GST*^3frg^ DsbA* 

^it^T-.DsbC * ^it^T-.CBDcex ? ^«{S^CBD C enA * ^it^.CBDclos 

f^mfe*. Trx ^^Ifi^, HSV *^3tte^ 3 XFLAG *^5H5^P&# 
5 - £ S„ #(C His * ^it^ST-^31ST-fc-S 0 

15 LT©^ifXtt^©iiIi LTf±. T7 RNA 7— ifitfc 

bV\, I^JtUTit BL21[DE3]^J!§® N BL2l[DE3]pLysS ^ 
*fl§®. BLR[DE3]*fc:*cfl§^ Rosetta[DE3]*fc*:J!§0, B834[DE3]«^j|§» 

^y7y^, *'!J77=;vi, tfy^r-/u@u #v 

#?y (2 -^-^v^mh tfv (i -ttipj ; isi/m), 
25 (2' -r^fM/^yi), *°y (s^s?^- 5 ' -ftpyt), Tjfy ( 
i - \?~;vi/?-*?;vm, #?y (v^v^^u i>y^/i-^) N /ify (s^^/v 

16, 4-^;3-£y v>/ix®?K 7Ky (7f=;vi, ^ y *J;vm &mifZ>^tft 
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I . Ma~D{;io^t 

Kfc, jKy^7-fliHJS (PCR&) fcj;?), pnpat-e^Wtta 
IZ. Ndel 1iU»r££3*AU *^Jh=i K^T^ EcoRI §HjS^|AU *? 

- roDNA *f ^fe Ndel 38 J: If EcoRI T'iiUiifrU 5'**«rjft y ^BMfc 
liB : 

-LlBfdJ; D^fcftfcfSSi^^-SrJB^-C, #«fetdj; 9 T7 RNA # JJ ^ 7 
ISC, C* : 

o.4-i.o) % as*»a»*»*aiaMio ur P np jte^^^m^-e- 
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mZ-t£s 2XYTigife, LB##u M9CA igi&fr HT&H£<DjztiH6mmz.m ^ hfl 
SJfrifi&JHv^ 5. Jg#f± % 0g;tfif 20~40*C©i(f*a«"C J 8&5f 

(M*.t£. y J ' — /HG - l o 9 (Jfl«-ffcxai*fc2KK 
AntifoamAF Emulsion (^7J 7 7"* * thfi) ) Srfi^*^*p-t:5 £ £ t> T? # 

IgD, D' : 
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**TStt#*Sr3KaiLfc#^lctt % Spoilt ^ 5 Igi^UffcSfc 
II. 

J&lHf*. His*^£#^LfcPNPase (His-PNPase)^^ ^ 5; K pET28 
a • E.coli • His-PNPase©:/^^ 5 K«v jy^Sr^-f- 0 

H2|2fi. His*^£#^L&^PNPase(native-PNPase) 3891:/^;* 5: K p 

ET30a • E.coli • native-PNPase<D7°7 ^ 5: j/^*^fo 

» 3 HH\ His* ^Sr## UfcPNPase^ffitt^^i- 0 ^#f*PNPaseO®j4 ( 

7c, ^V>#7^f*tg#M^^<Z>PNPase^t££: > 6 7 -Mi*g#_Lflt4><Z) 
PNPaseStt^^-f-o 

SI 4 El tt, His* LTV^V^PNPase<Df£te£^i- 0 ffcttttPNPaBe 

# _h fit * <£> PNPase?£'[4 £ S% i~ „ 
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BiJfci&m (%) £!&ttf2?:l&ttft Sr. ttflfettl$M(li#M)Sr*;h, 

mm* mm-r ?> tc itxDm&oi&M 
mmm 1 

(1) pnpS^^a^A/fc^^^^— tf)#£|g 

£ 9 pnp5t>g^%^ a— = ;/^U PCR?£{;i£ 9 . pnp jS^^cdISM^ 
(31 Ndel 9W^*Al, ~ktcm±=> KVT^t EcoRI i2JKff,6£«IA U it 
fe }C J; «9 ^ (D Ndel -gO Bf ^ tf> h , pnp 3t^^- ^ fcT EcoRI ^ff £ * T? <D DNA 
iffJt£#fc„ 

iODNAlit!:, Ndel *3 J; EcoRI T?1SQ»rU M^JKDVift 
bfc^m^^^—^T^ 5: KpET28a(His ^^jt^^^-tfo S '<?1/®M) 

^(Dmm*^? Z — tt, $J 2400 ^S*f(D DNA »f # if A $ tb fc 
pET28aDNA TH!^ £ *K Ctf)?"^;* 5 K£ pET28a • E.coli • His-PNPase 

t-fo^vtc m 1 0M) O ?-mm<D— §i$#&-^#>-t, P n P it^-^©^ 

DNA BB^J £ b fc ^ % ? * - ft jfegR ft & / * ? f*t& b T V > 6 SB 
?|J£ — ifeb> pnp fe^jPSB^Hi^lftatfe^f-T**- ^-^—^ Genbank 
NC000913 tc!5«c $ Jit V> 5 ±J3§^ K12 «c© pnp itfe^PfB if gfl#<£> DNA 13 

* s pET28a • E.coli • His-PNPase DNA &r Ndel tekZF EcoRI T?iiU £r b „ 
Xff/vm^W.Wl&Ti^. m 2400 Ndel-EcoRI DNA^ffjt^r 

ttttlbfc. DNA ($fJt£, Ndel *S £ EcoRI "CisO if U 5*5N«S 

^IbbfcSBm^*— ^7*5: K pET30a ^iHS^Sr^S; ftV\, 
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z<Dmm<<**>-fc, m 2400 m.mn<D dna m)t&mx£tii± P ET3o a 

DNA -effij&£tl, ^(D-f=7^ % K«r pET30a • E.coli • native-PNPase 
£ lfc(02#I) o 

(2) ?£?ME&ft£>38$jl 

-hlS^X 5 K pET28a • E.coli • His-PNPase t£\^ L pET30a • E.coli • 
native-PNPase ^V^T, ±BB BL2l[DE3]$c (/^yyftl) Sr^fefCj; 

(3) imMt^fcfc} 

pET28a • E.coli • His-PNPase &^&±BM BL2l[DE3]$cO^STlSm#:ft 
V^L pET30a • E.coli - native-PNPase &^fr±mW BL2l[DE3]$:CD?F2J€3S 
m^^r, ^Vtr^pbfc^&k terrific broth mm (24 g/L gW^^-X 

(-rtf U^r^Z &m s 12 g/L hy^by^y^f^^ tfc») , 0.4%[v/v] 

^y-tn-^) tf»tf 37°c. & i6 (mr-2ool mmmmrn. 

io l *4tjiffii? + — 7r- ^ *-^?^mm±m, ls-io) jc 

LB (LB BROTH BASE, 4 > tf h n 7^%M, cat No. 12780-052) 
ttiA^, H&tt*MSrfit0L (j#atBB*&H#;&T?0> 600 nmtO»Sli^ 0.2), 
37 °C N 1 vvm N 500 rpm T? 5155** 4r fro fc 0 600 nm 0.5~0.7 
fcjibfcfl#,IPTG (t*7-f ^^^%h^) ^0.4mMt^S«fc5MU 3§ 

&*5, 35^<** — ©lfc$g5rR&lh-*-5fcaC>, #^^r-f ->V<Sr 25 mg/L £: ft 
Si^ttLfc. ^^Ji: Lt7f*;-/P LG-109 (JlI«<fbXii*±§g) 
7 L S fc D It 0.2 mL »P L/c 0 

(4) ttffl, *tM 

iptg ftbntz: «t *is^3i 3 mn^tommm 112 l (7 l mm x 16 no 

«f*«r«F***0#tj l/60ft©tttiiffl««?SA (20 mM Tris-HCl pH8.0, 
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0.5M mt-T hV 10% ^ytn^u) icmmV, 50mg/L bf£Z>£ o 

?pey/f-A$:ii, ^?ST?30^^Lfcm, -80 °Ct'MLfc 0 37 <£ 
T^^«^^5g^M Lfcg^ T * I> 7 y ^&»jtreft*IJ8flH»ttl XL2020 
:fc£t>*catNo.200 0»*--:/£/B^-C, t^ffl^^TU 5^tt» 
bfc 0 20,000 Xg N 4°C, 60#^3t4>U _L?f££g]&U 1.6 L 

©iMifc«iSr||Lfc 0 Ni + g|fttt^ cr-v- h^:7 (42.6 

X20, His Bind Flactogel M, S /<ff^$±m) Kfatf^ His * £ frfc 

mmmm*mm^tc 0 mmmmm^mm^mmm a ^w^l^^a^ 

5mL/min ^7^7^ LfcfK M£ lLO}4[ijffliiiA«L, 

1 LO0.5 M.-Y 5^^-^§r^tfttttlffiM®MAT?His ^i/^#-^$ttfc^ 

fe»*Sr*7A^fej$tJtlbyto ftlC pH <£>^S, ifi^-t- h y *A:i8.fctM 5: 

2rfTofc 0 1 L ©^ffl«t«r, (S^^ia^;- Myi? 

(PREP/SCALE-TFF, £-W#^-* : 10,000, ^ y *'7|fcl) ttm^Xm 600 
mL * U ft X&fcfiio «fc 5 (cifft (50 mM Tris-HCl P H7.0, 

^3SLfc 0 ftfc£©I**««:aVKh*$'l'tt*;&7.k (Kurimover II N 4 
2.6X10 cm, Hfflltlif) S£f»£ 1.7 mL/minT«jbLfc 

Kurimover II * 7 J»\ZL il U iiii®#3^ii?>fc 0 fttC x P H©fI, Jfrffc-?- 

^— *>a VSrfrofcio iiiOii^-^f^oi^Ciit (20 mM 
Tris-HCl pH8.0, 5% ^ y -fe n -/w) SrSfcbp R^MEilSrff ofc„ 

7 l fca-rss-cR^ttasrufctt, sm*««o«immA%xx 
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*1 





PNPase . 


(EU/mL) 


■*>/*/**>/ 
PNPase 
(EU/U) 


(U/mL) (mL) (U) (%) 


1 BUT' <T?4tHr-*VJ 
Kuri mover 1 1 hyhMtii^ 
2lHgf* fnmir^Vj 


553 1,600 885,520 100 
520 1,000 520,378 59 
365 1,000 364,825 41 
239 950 227.124 26 
248 800 198.714 22 


ND 
ND 
626, 345 

868 
2.299 


ND 

ND 
1,717 
3.6 
9.3 



ND : mfcit-f 

*l*»feW&a»fcJ:5te, 112Lj**ttfl: («|4Mft 3 R»n#«|) 20 

l— >a ^fcfc^ifc^SfLT^fc:*^ K h^^te, Kurimoverll 
feajcj: «9 tit Ayif^^tt, ftillittHifi PNPase 1 an y h gfc ^ 9.3 

i/3o mottimmmffim b (20 mM Tris-Hci P H8.o, 0.5 m m. 

iti- h y^A, 5 % ^y-fcp^/l,) t|J^ 50 m g/L tfcsj^np&y;/ 

F7yy?±«if||fflM^ XL2020 *5itF 
cat No.200©«#*-^SrfliVNT, **ffl^fcT» 5^M«*jft«?*Ufco 
tffMHWftS: 20,000 x g , 4«C, 60^M3t^U -Li*&*lKU 1.5LOf# 
ft«iai*SrW«U7t. ®#:attffi^^r Ni+^fott^ ct-^ His 

i^Lfc*7A|C5mL/min fc77 > 7^ lL©iai||*«B 
■eft*U lLflD0.6M>r5^^-^Sr^tPttWffl«»*B-effi8^ 

-hV y*S*m^xm 600 mL *T?«9U ftrtl^-^lcftoj; 5 tc& 
«f* (50 mM Tris-HCl pH7.0, 0.15 M mt+ hV?J», 5 mM mt^?* 
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- <£>g#Sf$j£ Kurimover II * 9 A fc/W 7c 0 Lfc Kurimover II # 7 

1.7 mL/minfMb, ai»H^*|fcae>fc 0 P H©fI % 
8Mb-*- h y B(ftT% l$g«i§#- Y V ^^ffiV^^77 

W/V h U-v^a ^&^ofc o B&fc?ft<0ifc*<Sr— ^i^oi 5 fCJK«ifc(20 mM 
Tris-HCl pH8.0. 5mMlft^W^A, 5% W^n—fr) Sr^&PUft 
R^«ifi*frofc 0 it^^s 7 L K:»^6*-t»R*it«&|*tf\ £&f$ 



3t2 





PNPase 


(EU/mL) 


i>h'h*»/ 
PNPase 
(EU/U) 


(U/mL) 


mm 

(mL) 


(U) 


mum 
c» 




615 


1,500 


921.808 


100 


ND 


ND 




301 


1. 100 


330. 740 


36 


ND 


ND 




288 


1.100 


253. 377 


34 


156. 387 


543 


Kurimover 1 1 *7AjStt|^ 


230 


1. 100 


227,124 


27 


8. 180 


35.5 


2Elgf* Y77^hU->3V 


213 


800 


170.771 


19 


207 


1 



ND : IKttf 

*2*»e>91&a»fcJ:5»!:, 56 L igmWfr iMW®. 7 R»m#*) **6>#5 17 
J5=*-~y h<Dmmmm*&ZZ.b&X-%it 0 rtbfi, 3 R$M&£ 112 L 

^(77</Hl/->> 3 >' ; ^{-#*^'g-^tbTV^7c^^ K h^rv'Vfi, 
Kurimoverll # 7 J: IMS £ A/*rK**&;h, x ft&S4felz:f4^tfEBMt 1 

tttt, iit3^i 112 Li^e>tl8tfciiiit^ti5xyK 
h^v-^i (9.3 EU/U-PNPase) £TIHo TV^7c„ 
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#_h?f & N 150 mL/min ©5££t? % 20 mM Tris-HCl pH8.0 TSPIJfffb Lfc 
^i^&tf^A (QAE-TOYOPERL 550C. 0 140X70 mm) tC#Mtfc„ 
#7A&5Ltf>20mMTris-HClpH8.0 % 0.1M h y * A 

>f '*^**»J»fc»4r LfcS*»** 5 L © 20 mM Tris-HCl 

P H8.o, o.5M mt-r h v &A&&ttmmm^mmLm.mmm&ftita ®.&m 

L-fc„ li* $l:tttljffilf I B f« Ifc* 7 A t 5 mL/minfCTT-y 

*^&mmHMwm b u 0.5 locsm^^ *v-/v&-£tr 
« b -e ms * £ ti*L m mmm zx^^frbmmvtc. & 

^> pH^M, h y 5^y^/vsr^-t--s g^-e, pg^ 

3%ltim&, mW-MT&Z— MJy^ (PREP/SCALE -TFF, ftmft^-A : 30,000, 
^ y tfT&M) <£tJ1vm:^ 500 mL ^i^t^-^l^oj: 5 

(50 mM Tris-HCl P H7.0, 0.15 M Sftt h V * A) Lftj&S 

m<DMmmmi&zmm ^ <Dmmm* Kurimover n # ^ .me 

Sffift Ufc Kurimover II # 7 A ^^^^^ 1.7 mL/min X'ttkm ili§®;& 

(PREP/SCALE-TFF, ^M^* : 30,000, ^ y ^X*±M) £/BWc>?VT 
7 ^ ;H ^frofc iiSOM^-f^oi^-Itt (20 

mM Tris-HCl pH8.0, 5 mM mt~r > V A , 5 % ^ V ± 0 —^0 
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^3 





PNPase 


MA 
(EU/mL) 


PNPase 
(EU/U) 


Sit 
(U/mL) 


(mL) 


(U) 


mm 

(96) 




23.9 


28. 000 


669. 698 


100 


ND 


ND 




70.4 


5. 000 


352. 029 


53 


ND 


ND 




158 


500 


79. 057 


12 


7.811.004 


49. 437 


i msr 4r?4*v\r-'/3> 


135 


500 


67. 500 


10 


ND 


ND 


Kurimover 1 1 A^AJgffljSE 


111 


500 


55. 300 


8 


22 


0.2 


2 0Bf* 07Y*H/->3> 


87.5 


500 


43. 742 


7 


105 


1.2 



ND : SHtttr 



S&inX\t^1t=^> K h^^^fi. Kurimoverll # 7 A*Q.3gfc: «fc tHS £ if |fc 
*teS<fefc:«:MS£EBM!f l^-^y h^Tct). 1.2EU©xy Kh^v'V 
^*tL50^^?*>o7t 0 ^#^3^F^it# 112 L Wftfrbm 

M^tc^^mm^^tl?>^> K h^v'Vfi; 0.3 EU/U-PNPase) SrTEIo 

mm.wm& (iptg^jp^), 0, u 2, 3, 5, 7, 9, 24mmiznw<Dm%i 

t^^^^fj■■^$^^TV■^/j;v^Steal*^: fete:, 7—9 B#Pfl-C0#:|*i^ 

3*^**£#<3> 24^#iCf*^bTV>7b 0 R#*24I*IBT?W:, $1^7 

thX^tc (0 3, BI4#1). 

5O0mL(£3t 4^31400 mL <0«HIJft&&# U 5,00OXg, 5 #<7}jt 
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>b&m oix«® scr-2oba) (ciD^^imiKbfco ±m^-itmm± 

L-C^#b^ 0 30 mL <D 50 mg/L y A&^tfj^g^ 

(20 mM Tris-HCl pH8.0, 0.15 M VLifrr h V 10%[v/v]^ U -fe n 

1 mM Tris-carboxyethylphosphine HC1) fcmffi L N Ifit* 15 #P*1;$M L-fc 
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